In this paper, flux transfer events from the Sun to the Earth are represented as an electrical frequency. The Earth's inner core is modeled as a motor armature and the mechanical speed is calculated from the frequency of flux transfer events. The speed of the inner core creates a centripetal acceleration at the center of the Earth that is much higher than ever thought possible. The synchronous speed is the speed of the electromagnetic field that orbits or rotates around the Earth. All electrical machines have a rotating electromagnetic field that establishes the synchronous speed. Gravity is a centripetal acceleration derived from the synchronous speed of the electromagnetic field. The mechanical speed is somewhat less based on slip, which ranges from 1% to 10% for the electrical machine we call Earth. Flux transfer event from the Sun to the Earth is what powers the machine. By adjusting for the altitude distance, from the inner core to the surface of the Earth, a value of 9.806 m/s 2 is calculated. The very nature of gravity has been discovered and explained using electrical equations and classical physics. There are only three forces of nature: electromagnetic, strong nuclear and weak nuclear.
Introduction
Dr. Walter Elsasser, expanded on the work of Sir Joseph Larmor to advance the dynamo theory. Elsasser was the first to describe and picture the Earth as a Faraday disc: a most basic electric motor. I shall attempt to build on their work, as well as my own, and advance the electrodynamic theory of gravity [1] .
This paper explores Earth's iron core acting as a constant speed armature based on a solar system's flux transfer event period of approximately every 7.1 minutes. Flux transfer events were originally reported to occur every 8 minutes Modeling techniques are revisited to construct an improved electrical drawing of the inner core. To understand the electrodynamic theory of gravity one must understand slip. Slip is the difference between synchronous or orbital speed and armature speed. Motor slip is used to explain the ranges found in 7-to 8-minute flux transfer events. Flux transfer events from the Sun create the electromagnetic field of the Earth and turn the inner core at rated armature speed. Gravity (g) is concluded to be a centripetal acceleration derived from orbital speed of the electromagnetic field. The Earth is an electrical machine and gravity is the same phenomenon that centers a rotor shaft here on Earth. Nothing is what it was. The Earth's rotor just shifted, and I will attempt to explain why it slipped. I will explain how slip and gravity are related.
Earth Electrical Model Revisited
In previous work the earth was modeled as a simple machine to better comprehend how the Earth mimics an electrical motor [7] . Briefly we determined how the circuit of the planet may be connected and discussed how the rotational speed of the outer Earth is maintained at 465 m/s. A view of the earlier model is shown below to reacquaint the reader with the electrical schematic and the context of this paper. I draw attention to the armature circuit in the center of the Earth's iron core and the armature winding R a shown as a toroid. The calculation of the synchronous speed of the magnetic field and the mechanical speed of the armature is the focus of this manuscript.
In Figure 1 , An alternating current (AC) motor consists of an armature and stator, and the interaction of the currents flowing in the armature and the rotating magnetic field in the stator generates the torque that turns the shaft or in our case the iron inner core. In normal operation, with a load, the rotor speed always lags the magnetic field's speed allowing the armature to cut magnetic lines of force and produce torque. The difference between the synchronous speed of the electric motor's magnetic field, and the shaft rotating speed is slip-measured in RPM. Slip increases with increasing load-providing greater torque. Slip can be calculated from RPM or frequency. A change in speed or change in frequency has a direct proportional effect on motor slip.
Calculate the Speed of Armature Using Flux Transfer Frequency
The formula to make this calculation is the number of cycles (Hz) times 60 (for G. Poole Journal of High Energy Physics, Gravitation and Cosmology seconds in a minute) times two (for the positive and negative pulses in the cycle) divided by the number of poles. Calculating the magnetic field speed for an armature of a synchronous machine is dictated by the following equation.
where, f = frequency of the iron core armature at 0.0023333 Hz P = number of poles, or 2. Inserting the value for frequency and number of poles I obtain. N = 0.14 RPM.
Below is a drawing that provides a glimpse of how the electromagnetic fields in Figure 2 are surrounding and spinning around the Earth at a higher speed than the armature. The Earth acts as a motor/generator creating its electromagnetic field from a rotating armature powered by the flux transfer of energy from the Sun.
Convert Earth Armature RPM to Linear Velocity (m/s)
RPM stands for rotations per minute and is used to quantify the speed at which an object spins, such as an electric motor or a centrifuge. Linear speed measures the actual distance travelled in meters per second. Because a rotation always covers the same distance, I can convert from rpm to linear distance using the following equation:
The RPM to Linear Velocity formula is: This value is known as the tangential velocity in a centripetal configuration.
RPM 60
Tangential velocity is the result of circular motion. Tangential velocity is a result, not a pre-requisite. It is a function of the radius of the armature and the number of rotations it makes per unit time. The larger the machine radius, the longer the distance, which must be covered during each rotation.
Calculate Orbital Velocity of Inner Core
Orbital velocity is the minimum velocity necessary to keep the object from falling into the planet. Orbital velocity generally is the pre-requisite velocity necessary for an object to stay in orbit. The shorter the radius of orbit, the closer the object is to the planet which it orbits, and the greater the gravitational attraction (centripetal attraction), which must be overcome for it to remain in orbit. So, a shorter radius means a greater velocity is required. A longer radius puts the object farther out in space and requires less velocity to keep it from falling into the planet. So, a longer radius means less velocity is needed.
When one of the masses is almost negligible compared to the other mass, as is the case for inner iron core and its orbiting electromagnetic field, one can approximate the orbital velocity as:
where, G. Poole Journal of High Energy Physics, Gravitation and Cosmology 
Calculate Acceleration at the Inner Core
The centripetal ("center-seeking") acceleration is the motion inwards towards the center of a circle. The acceleration is equal to the square of the velocity, divided by the radius of the circular path. 
Calculate Acceleration by Altitude (m/s 2 )
The acceleration due to gravity by altitude formula computes the approximate acceleration due to gravity on the surface of the Earth based on the altitude [12] . In this paper, I use this equation to calculate the specific altitude above the inner iron core, where an object is at the surface of the Earth. The altitude (h) is then the radius of the earth less the radius of the inner core.
This same equation applies to the electromagnetic field whereby intensity is inversely proportional to the inverse square of a wire conductor which represents the Earth's armature [13] . The equation for the acceleration due to gravity based on altitude is: Inserting the values into the equation, we obtain a result of 9.807 m/s 2 or g at the surface of the Earth. The square root of this number divided by the radius of the Earth is the orbital velocity at the Earth's surface, which equates to 7910 m/s. Since the magnetic field intensity is proportional to 1/r 2 this number also represents the orbital speed of the electromagnetic field as it is rotating around the surface of the Earth. Journal of High Energy Physics, Gravitation and Cosmology 
Calculate Magnetic Field and Primary Current of Inner Core
To calculate the magnetic field and primary current of the inner core, I use the formula to calculate the field at the center of a current loop as described below in Figure 4 .
The form of the magnetic field from a current element in the Biot-Savart law becomes:
which in this case simplifies greatly because the angle equals 900 for all points along the path and the distance to the field point is constant. The integral be- 
Calculate the Field at the Surface of the Inner Core
Using the same formula as in the previous section, I now calculate the field at the surface of the inner core. I inserted the distance Z to the edge of the inner core, into the formula, and the result is 25 Gauss which matches the published measured value of 25 Gauss [14] .
Magnetic Force within the Earth's Inner Core
To determine the magnetic force within the Earth's inner core, I compare it to a scenario of a positive charge moving through a stationary wire in a magnetic field ( Figure 5 ). Here the magnetic force is given by: 
Inner Core Torque Calculation
I now calculate the torque of the inner core in the following manner. Figure 7 Journal of High Energy Physics, Gravitation and Cosmology Figure 6 . The magnetic force on a current-carrying wire is perpendicular to both the wire and the magnetic field with the direction given by the right-hand rule. illustrates the method of calculating torque around an axis of rotation, which is dependent on the force (F) applied, the radius (r) from the axis of rotation to the point of application of the force and the angle (θ), which is ≤180 degrees between the r and F vectors when they are drawn from the same origin. The direction of the torque is given by the right-hand rule, which gives a vector out towards the reader in this case. Note that the torque is maximum when the angle is 90 degrees. Torque is calculated using the following equation:
A practical way to calculate the magnitude of the torque is to first determine the lever arm and then multiply it times the applied force. The lever arm is the perpendicular distance from the axis of rotation to the line of action of the force.
Inserting force of 1.69 × 10 14 N, an angle of 78.50 and the radius of the inner core (1.22 × 10 6 m) gives us a torque of 2.02172 × 10 20 Nm. I note that the lever arm is slightly inward from the surface of the inner core. The angle of 78.50 reflects the magnetic tilt of the Earth at 11.5 degrees.
Calculate Torque and Speed Constant of Inner Core
The torque and speed of the inner core can be calculated using the following formula: Thus, the error in calculating Newton's Constant is less than 1%.
Voltage of the Earth's Inner No Load
When a conductor moves through a magnetic field, there will be a generated motional emf. This is one example of Faraday's law and it arises from the magnetic force (Figure 8 ). The voltage generated in a length of wire, presuming the entire length moves through a uniform field is given below: , and a magnetic field of 25 Gauss, the result is 2.22 × 10 8 V. When unloaded a machine speed will approach that of the speed of the electromagnetic field and produce full voltage. In our example, the voltage and current are in phase, or unity power factor. The Earth has a large power factor correction capacitor in the atmosphere.
Calculate Voltage Constant and Speed Constant
I calculate the voltage and speed constant to better understand the electrical characteristics of the machine we call Earth. Torque, voltage and speed constants are common values that electrical engineers use to size and apply motors to loads. For the purpose of this paper, however, I am trying to get a feel as to the magnitude of the voltages and currents within the inner core. I also want to try and understand how the inner core winding or current path is pitched, for future gyroscopic simulation. Typically, motor and generator coils are pitched at different angles for a variety of mechanical reasons that we can research and 
Voltage of Inner Earth at Full Load
In this example, I show the typical running condition of the Earth where the inner core velocity decreases to our previously calculated 17,886 m/s based on 7.1 minutes flux transfer events. As the load increases, speed and frequency will decrease and torque will increase. Voltage of the inner core drops to 220.3 million volts in this example. Normal running current was shown previously at approximately 1.73 × 10 10 Amps. Assuming unity power factor the inner core consumes roughly 3.08 × 10 18 W. I note this number nearly matches my previous calculation of 3.14 × 10 18 watts in my previous paper [15] . 
Calculate Centripetal Acceleration from Gravitational Parameters
As a way of checking my result I will use the Earth's standard gravitational pa- Inserting the velocity into the centripetal equation I obtain the following: 
Model the Toroid Armature
Finding the magnetic field inside a toroid is a good example of the power of Ampere's law. In Figure 9 , the current enclosed by the blue line is just the number of loops times the current in each loop. Ampere's law then gives the magnetic field by
The toroid is a useful device used in everything from tape heads to tokamaks.
Magnetic field permeability turn density current = × ×
Inserting the radius, 0.005 turns, 1.466 × 10 10 amp and I obtain a magnetic field of 24 gauss. Professor Eric Laithwaite of Imperial College London put together this video "The Circle of Magnetism" in 1968 [16] . Towards the end he suspends a small sphere and then a larger sphere using an electrical coil. He asserts that that a second coil is needed to center the sphere (Figure 10 ). This leads me to believe that the iron inner core is held in place by a top and bottom coil which I will now show below as two separate toroids.
Calculate Centripetal Acceleration (m/s 2 ) of the Earth's Mantle
The acceleration is equal to the square of the velocity, divided by the radius of the circular path. 
Calculate Slip of Earth
The AC induction motor slip formula is [17 The slip of the Earth is calculated to be 1.0% at 7.1 minutes. Increasing the time period between flux transfer events from 7.1 minutes to 7.5 minutes will raise the slip of the Earth to 5%. At 8 minutes the Earth slip will approach 11%.
Typical motor slips for earthly electrical machines is 1% for large horsepower motors and up to 5% for fractional motors.
Based on the reported time periods the frequency will vary from 0.00208 -0.00238 Hz. Speeds as low as 16,000 rpm to as high as 18,000 rpm will result. The
Earth should never run at synchronous speed in theory. The inner core will expand and contract as electrical load increases and decreases. Ranges of the inner core radius vary from 1100 km to 1400 km based on seismographs. The wavelength and frequency also change with seasonal orbits as the distance from the Earth to the Sun change.
Since the Earth and the Sun act as an electrical power system we can conclude that changes in the Sun's power output will have an effect on the Earth's frequency and slip. Likewise load changes that occur at the Earth will be seen by the Sun. Voltage and current swings will be seen on both ends of the wireless transmission line. The Sun as a transmitter is tied to the Earth as a receiver through flux transfer events. The Sun acts as a cosmic power generator and the Earth as a planetary motor load. It is reasonable to expect that watts, vars and kVA are exchanged via the wireless transmission system just like a power grid.
Conclusions
My calculations demonstrate that the rotation of the Earth's armature circuit is the source of gravity that we experience on the surface of the Earth. Gravity is a centripetal acceleration derived from the inner iron core rotation, which acts as proposed [18] . Field test data on the velocity of the Earth's electromagnetic field Journal of High Energy Physics, Gravitation and Cosmology at the surface of the Earth will prove the theory beyond question. Understanding the workings of the inner core of the Earth is also paramount.
Orbital speed is equivalent to synchronous speed of the Earth's electromagnetic field. The synchronous speed less the mechanical speed of the armature is commonly referred to as motor slip. The Earth has a slip of approximately 1%, which is similar to electrical motors on Earth. Gravity is based on the orbital speed of the electromagnetic field, which will always be slightly higher than the actual speed of the armature due to load conditions of the inner core. Knowing that the inner core expands and contracts I deduce that currents are not uniform throughout the core. Operating frequency also changes with orbits as the distance from the Sun increases and decreases. During summer periods, frequency will be higher, while it will be lower in winter. The inner core will expand and contract as frequency changes from orbits, load, and flux transfer events change. The inner core is very dynamic and has a myriad of internal and external influences that dictate its physical behavior. should we humans interfere with the natural current flow or electrical insulation system. Finally, machines also wear out. We should do a conditional assessment and periodic testing of the Earth's electrical system. There is so much to learn about how planets are wired. This earthly motor has run in harmony with the Sun for billions of years and let it always be so. We should not tamper or develop the magnetic polar regions, where our life-giving energy connection with the Sun passes through to the inner core. Any interference with the magnetic flux transfer is at our peril. The north and south poles need to be continually monitored. Satellite data need to be customized for better electrical analysis.
If you are moved by my concerns, if you felt the Earth beneath you suddenly slip at the release of my thoughtful energeia, do not despair, for shared knowledge of our world is the path to humanity being truly synchronized. The barmaid will know exactly what we are talking about when one of us points to the fan rotating about her head and tells her how the Earth rotates and how centripetal acceleration holds the fan together and her feet to the floor. We need to be talking electrical reluctance and electrical relevance to the masses. When everyone knows how the Earth works and understands its limitations, they will also learn what needs to be done to ensure that it continues to perform efficiently and with minimal upset and disturbance. Facts will replace passion; environmental solutions will be based on engineering calculation and well thought out plans.
And, so I offer a celebratory toast to all the great men we have read about and to the original electro dynamo theory on the year of its centennial-"God save the Queen… and the papers of Sir Joseph Larmor"!
